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) SYNCFSIS

| l. The tests reported herein were conducted to compare the
bt impact performances of token-loaded and inert-loaded 30CO 1b.
i Demolition Bomts T59,.

' 2+ As a result of the test conducted, it is concluded that:

ae The 3000 1b. Demolition Bomb 155, token~loaded, will
: perform as well as-the inert-loaded Bomb T55, both being
! effective when tested against 10" reinforced concrete at 15°
obliquity and 1000 f/s striking velocity, prcvided that an
inert filler with adecuate compressive strength is used,
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CONFIDENTIAL NPG REPCRT NO. 1229
Bomb, Demolition 3000 1b. T55; Gunfiring Test of

INTRODUCTION

1, AUTHORITY:

This test was conducted under the authority of Task
Assignment NPG-Re3c~321-4-53 in accordance with reference (a)
as modified by reference (b),

2. REFEKENCESS

a, BUORD Rest 1ltr Re3c-IMEs$lkf F41-6 of 2 Jan 1952

b. BUORD Rest 1ltr Ee3c-LiEsjk F41-6 of 11 Mar 1952

ce NPG Conf Report No, 945 of 27 Mar 1952

d. NAVPROV Conf 1tr-OT:DDH:ags All/3¢321-4 Ser 35098
of 17 Sep 1953 ‘

e. BOSO 452648

3. BACKGROUND$

The Army Ordnance Department's project for "Research and
Development of Bombs for Future Aircraft" includes the develop-
ment of a 3000 1b bomb, T55. Ballistic tests of inert loaded
T55 Tombs were conducted by the Naval Proving Ground in the
latter part of 1951, Results of these tests were reported in
reference (c¢). Reference (d).reports the results of the first
three token loaded 3000 1b Bombs T55 tested at the Naval
Proving Ground,

4, OBJECT CrF TEST:
The object cf this test waes -to compare the impact perfor-

mances of token-loaded and inert-loaded 3000 1b Dcmolition
Bombs T550
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CCHhFIDENTIAL NPG REPORT NO. 1229
Bomb, Demolition 3000 1b. T55; Gunfiring Test of
5¢ FERIOD Cr TE3T3

a. Dates of Projecct Letters 2 Jan 1952
11 Mar 1952

be Datcs Hecessary dMaterial Received Dec 1952

22 Cet 1952
cs Date Commenced Test 22 Jul 1953
d. Date Test Completed 4 Nov 1953
6o REPRESLNTATIVLS FRESLITS

The following persons witnessed the ballistic tests on
the dates showns

Name ) Date Activitz
Mr, G. V. Asprooth 2 Nov 1953 Office of the Chief of
. Ordnance
Mr. H. D. Barnes 2 Nov 1953 A. C. Smith Corp. =
Kr. H. S. Beckman 4 Nov 1953 Office of the Chief of
Ordnance
LTCCL Cushman 24 Jul 1653 USAF
Mr. S. K. Einbinder 2 Nov 1953 Ficatinny Arsenal
Mr. N. Ww. Frederictson 2 Nov 1953 Office of. the Chief of
: Ordnance
Mr. S. F. Lawrence 2 Nov 1953 Picatinny Arsenal
ir. F. Ludden 24 and 31 Cffice of the Chisf of
Jul 1953 Ordnance
¥r. O'Neil 24 Jul 1953 Office of the Chief of
Ordnance
Mr, O. C. Pototschnik 31 Jul and Office cof thb Chief of
4 Nov 1953 Ordnance
MAJ C. A. Froctor 31 Jul and _US&F
4 Nov 1953
COL J. H. Shea 4 Nov 1953 USaF
CONFIDEN1IIAL 4
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DETAILS OF TZST

7. DESCRIPTION OF ITEli UNUER TEST?

Bomb, Demolition, 3000 1b. T55, as supplied by thc Army '
Ordnance Department for this test was 24" in diameter and 94!5

n length overall, The homhs were token-loaded with triteonal.
Three of the bombs contained a charge of approximately 100 1lbs.
in the nose scction. This charge consistea mainly of tritonal
with a layer of INT to separate the tritonal from the inert
vermiculite-cement filler. The remaining two bombs contalned
60 1bs. of tritonal. The inert filler in one of these bcmbs
was vermiculite-cement and the other was an 1nert mixture cof
81% PCN, (beliecved to be polychiornaphthalene) 9% Celite and
10% 1ron oxice The base of each bomb was fitted with a special
base plate to withstand the pressure of propellant gases during
gunfiring, - This' basc plate was also fitted with an eye bolt to

assist in loading thc¢ bomb through th: gun muzzlc prior to firing.

The nose fuze seat lincer in each bomb was supported by a machined
aluzinum plug. The bombs as tcsted weighed from 2506 1bs to
2996 1bs. ' :

8. DESCRIFIICN OF IEST ZLUIFLENT$ V
2, Gun: 24" Smooth Bore Type A, Liod O, No. 235

b. Propellant: en/38 Smokelcss Powder SPDN-9630 plus
Black Powder Boosters

ce Targets: Reinforced concrecte blocks constructed
: according to NPG Dwg. No. 2434 of
10 Xarch 1949

9. PRCCIDURESR

The bombs were fired from the 24" smooth-bore gun using
a propellant charge of 3 sections of smokeless powder SFDN-9830
(5"/38 caliber) made up in &"/55.bags. 4 5 1lb. pad of black
powder was attached to each sccticn to assist in proper ignition
of the charge. Velocities of the boabs were izcasured by the
standard nethod of firing through cocils 2nd reasuring tine
intervals with recording oscillographs., The target was
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CCRFIDENTIAL NFG EEFCRT NC. 1229
Bomb, Dcmolition 3000 1b. T55; Gunfiring Test of

supported in steel butts and was backed with a large sandpile
to stop the borb and assist in rccovery. Each fired boab
was recovercd and examined for condition prior to firing the
ncxt bomb on this program.

10, RESULTS AND DISCUSSICN:

Detailed firing records, butt impact records and photo-
graphs of bombs tested are contained in Appendix \a-, Table I,
Appendix (B) Tables II through VI, and appendix (C) Figures 1
througn 5. Briefly, the results were as followss

as The first bomb was fired at a velocity of 104% ft./scc.
at 10" of reinforced concrete set &t 15° ovliquity. The bomb
deflagrated upon impact, resulting in cnly pertial penetration.

b. The second bomb was fired under the same conditions to
confirm the results obtained frecia the first shot. The striking
velocity cn this shot was 1001 ft./sec.. The bomb did not
deflagrate, but ‘it was rocovered in an ineffective conditicn
with the nose section broken open and an indicaticn cof partial
burning of the tritcnal filler.

c. . The third bomb was fired againct gn of reinfcrcod
concrete set at 15° obliquity with a velocity of 104¢ ft. /sec..
This boub deflagrated after penctration.

d. 4t this tire, further testing was postponed upon request

- of the Army Ordnance represcntotives present at the firing cf the

third bcmb. The twe repaining bterbs plus netallurgical saoples
frcn the fired bombs were shipped by autherity cf reference (e)
to Picatinny arsenzl for examinaticn.

ce It is undcrstocd that all three of the above bembs had
been nace from the sarie tublng and that the metal in this tubing
was defective, Ccnsequently, in Ncvember ¢f 1953, two additicnal
benbs, frem two different lcts, were received te couplete the
tests.

f. The feurth bcab, lct PaE 13705, with a verniculite-cenent

inert filler was firced against 10" reinfcorced cincrete set at 15°
cbliquity with a striking velcecity cf 1003 ft./socc.. This bonb
was effcetive and intact with nc defcrniaticn.
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CONFIDINTIAL NPG RZrORT NO, 1229
Bcmb, Dericliticn 3000 1b, T5%; Gunfiring Test of

g+ The last bemb in this tost was fircd under the same

-ecnéiticns, This benb was from 1ct PsAE 13704 and ccntcoined

an inert filler ¢f PCN. This bcmb deflagratced after pene-
tration. an analysis cf the FCN filler was azde and it waos
deterzined that FCHW has a cenpressive strength of arproxi-
mately 350 1bs per sq. in, and a nelting point of ¢1°C,

The lack cIf sufficiont cciupressive strength in the inort filler
(compared with the cczpressive strength of the explesive used)
could ccntribute tc the failure of the becab., A questicn was
raised z2s tc thoe possibility ¢f a woeld existing circunferen-
tially just aft of the cgive of this wcab, EBxamiination by

the hot acid etch methcd was made and it was deternined that
nc weld existed, A phcetooweercgrarh c¢f the secticn under
questicn is contained in Figure 1 ¢f appendix (D).

PART D

CONCLUSIGNS

11, 45 a result of these tests, it is concluded that:

&+ The 3000 1b. Demolition Bcmb T5%, tcken-lcaded, will
perforn as wcll as the inert-loscded bezmb 155, becth being '
effective when tested against 10" reinforced ccnerete at 15°

obliquity and 1000 ft./sec. striking velocity, prcvided that

an inert filler with adequate ccmpressive strength is used.
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CONFIDENTIAL NPG REPCRT NO. 1229
Bomb, Demolition 3000 1b, T55; tGunfiring mest of

The tests upron which this report is based were conducted by:
D. D. HARRIS, Lieutenant, USN
Terminal ballistics Firing Officer
Terminal Ballistics Department

This report was prepared bys
D. D. HARRIS, Lieutenant, USN
Terminal Ballistics Firing Officer
Terminal ballistics Department:

This report was reviewed bys
R, H. LYDDANE, Director cf Research
Terminal Ballistics Department
W. B. ROBERTSON, Lieutenant Commander, USN
Terminal Ballistics Officer
Terminal Ballistics Department
C. C. BRAMBLE, Director of Research, Ordnance Group

AFPROVED: J. F. BYRNE

Captain, USN
Commander, Naval Proving Ground

P Dok g
E. A. RUCKNER
Captain, USN
Ordnance Officer

By direction
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I;.
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: DISTANCE FROM QU DISTANCE FROM B
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| LD rartially wrnt,
! CRACKS G BAGE i
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: S
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